M
uscovites have a complex relationship with the bold architecture they call the "building with the golden brain". The widely visible tower near Gagarin Square in the southwest of the Russian capital, topped by a futuristic chaos of glistening copper pipes and air shafts, is the modern headquarters of the Russian Academy of Sciences, founded in 1724 by Peter the Great. For many it symbolizes the pride and glory of science in a nation that has traditionally held researchers, inventors and explorers in high esteem. But for others the overly ornate superstructure can all too easily be seen as emblematic of the arrogance of an isolated and ageing academic élite that has little to offer Russia as it moves towards a know ledge-driven modern society.
The feeling that the academy, which employs some 50,000 scientists across 418 research institutes, is in dire need of reform is widespread even among scientists affiliated with the institution. Critics say that it is controlled by an old guard of 1,250 academicians raised under a Soviet culture who cling to their privileges and rituals. The academy, they say, has become a comfortable refuge for tens of thousands of unproductive 'shadow researchers' who await their pensions while producing little or no science of any merit. In the absence of proper quality control and competition, pessimists warn, Russia will risk falling further behind up-andcoming science nations in Asia, and could even struggle to maintain its status as a second-rate science nation. The response from many leading academicians within the academy is that Western-style research with its 'publish or perish' mentality offers a rat race unworthy of the noblesse of true science.
"Ten years ago Russian scientists published ten times more papers in journals such as Nature and Science than Chinese researchers did -now the Chinese have twice as many as we do, " says Alexander Sobolev, a geochemist at the academy's Vernadsky Institute of Geochemistry and Analytical Chemistry in Moscow, who is frustrated by the slow pace of reform. "The problem is that the academy just doesn't support a system in which productivity counts. Scientific careers in Russia don't depend on results, and nobody really cares about international expertise. We simply don't provide the right motivation for scientific work. "
Motivation understandably waned during the
THE BATTLE FOR RUSSIA'S BRAINS
The Russian Academy of Sciences has resisted pressure from czarists and communists. Can it thwart the reforms planned by Putin's government? Quirin Schiermeier reports. During this period of crumbling science budgets and galloping inflation, many were concerned about Russia's nuclear heritage and its emigrating scientists. The nation was living permanently in debt, and could hardly afford to maintain some 4,000 Soviet research organizations. As economist Boris Saltykov, the first minister of science in the post-Soviet government, said in 1992: "In Russia we have too much science. " But he, like others after him, struggled to reform the academy.
Against the odds, the number of academy institutes actually rose after 1990, from 330 to 418 today. The number of academicians has also grown, at the expense of other scientific employees, and despite frequent criticisms of inertia and unproductivity. Some wonder if the academy is unreformable -a feature of the Russian landscape as enduring as the Siberian steppes.
The current science minister, Andrei Fursenko, formerly a physicist at the renowned Ioffe Physico-Technical Institute in St Petersburg, is determined to make the academy more accountable. Sources close to the ministry say that long-standing discussions over the reform of the academy are turning into a real power struggle. In January, Fursenko suggested a 'model charter' , which the academy's general assembly rejected in March on the grounds that it would give the ministry bureaucratic control over the academy. The academy has proposed its own charter, but a compromise is unlikely, and so the deadlock continues. Whether the academy can resist all attempts at external and internal reform remains to be seen.
Paper trail
What is the state of Russia's scientific output today? Certainly its publication record remains bleak. "Too many people here call themselves scientists without having published a single paper in the past decade," says Boris Stern, an astrophysicist at the P. "The problem is that we have a totally biased system for scientific reputation in Russia, " says Stern. "The formal administrative hierarchy has nothing to do with informal reputation. " For example, Stern's list of the most productive institutes is topped by Lomonosov Moscow State University, which is not an academy institute. And Stern found that fewer than 50,000 Russian scientists -one-eighth of the total workforce -publish at least one paper a year. According to the 2006 World Bank Russian Economic Report, researchers in Poland, India, Brazil and South Korea generate 2-3 times as many papers per person. And patent numbers tell a similar tale: patents produced per capita are 60 times higher in South Korea than Russia.
The low productivity has not escaped the attention of the Kremlin. As the government invests in the country's diminished science base -the overall number of researchers has declined by more than 100,000 since 1995 -expectations will rise and so focus new attention on the academy's sagging performance. President Vladimir Putin is determined to give the Russian economy, which leans towards exploitation of the country's abundant oil and gas resources, a more solid industrial base. Science will be a tool on the road to a new economy Putin said in May in a speech to the State Duma, the lower house of the Russian parliament. In July, the Duma dutifully approved a massive $7-billion investment in nanotechnology over the next five years, which Putin and his advisers think will lessen Russia's dependence on petrodollars (see Nature 448, 233; 2007).
The nanotech initiative, which almost matches the $1.3 billion per year the academy receives from the government, can be seen as an attempt to develop a new state sector of science outside the academy, says Saltykov. In fear of being passed over, the academy rushed to appoint Mikhail Kovalchuk, a physicist with close ties to Putin and the head of the nanoinitiative, as its 'acting' vice-president for nanotechnology. The move has been criticized as a violation of the academy's statutes, which state that only full members can be elected into leadership positions -Kovalchuk is only a corresponding member.
State control
Having already threatened the academy's pre-eminence as Russia's main basic-research organization, the government is also starting to encroach on its internal operations, which remarkably survived the communist era intact. Last December, Putin signed the new 'Law on Science and Technology State Policy' which, among other things, modified the legal status of the academy to give the government more control over its operations. The new law includes a provision that allows Putin to approve the elected president of the academy -a requirement that has dismayed some leading academicians. Alexander Nekipelov, one of the academy's chief vicepresidents, says he thinks it was 'merely a symbolic act' . "I don't think [Putin] can actually disapprove of an academy president who has been properly elected according to our rules, " he adds. Still, last November, in anticipation of the new rules, the academy postponed the election of a successor to its current president, Yuri Osipov, who has reached the age limit of 70. It's not yet clear when a new academy president will be elected -it may be as late as 2008, when the country will also choose a successor to Putin.
Nekipelov does admit to "major disagreements" with the science ministry over the future course and governance of the academy. According to Fursenko's charter, important decisions, such as creating new laboratories or closing existing ones, and on allocation of funds, would be handed over to supervisory committees, in which government representatives would hold the majority. Research money would be given to individual teams on a purely competitive basis rather than as a lump sum to the academy presidium. The academy leadership, backed by most of the full and corresponding academicians who make up the general assembly, vehemently opposes the new law and subsequent charter. It has prepared its own charter, which is currently being reviewed by the government, in which the academy would remain a self-governed organization, free to allocate funds independently, and with the right to set up, modify or liquidate institutes as it sees fit.
The academy is keen that most of its budget remain as basic institutional funding -as a fixed lump sum. But it has suggested that 20% of the money it receives from the government in future will be distributed though a 'competitive' interdisciplinary programme. The ministry would like to reduce institutional funding to a minimum, and introduce performance-related funding of projects and individuals, including consideration of scientists' international publication record. Many academicians hate this idea because their low publication rate in international journals would exclude most of them from getting funding under any competitive programme. If competition is to be introduced, they would prefer the programme to be managed 'in-house' , using internal expertise to evaluate grants. But the government is unlikely to accept this proposal, and a compromise is currently not in sight.
To outsiders, the academy seems to be fighting a losing battle. The ministry holds the purse strings, and can force through legislation to restructure the academy. Indeed, the government has threatened to block next year's round of promised pay rises to increase pressure on the academicians, says Nekipelov.
Average salaries for academy scientists were to jump to $1,200 per month by 2008, in exchange for the academy cutting staff by 20%. Two years ago, average monthly salaries were still as low as $200; they are now at around $500, roughly similar to that of the average industrial worker. To justify even higher salaries, the government wants to impose on the academy a performancerelated system that it hopes will improve the scientific output of its workforce. Future salaries would be composed of a fixed part -the tarif -plus bonuses for measurable scientific achievements. Nekipelov gets animated when it comes to what he calls 'paying by results' . He disagrees that a simple indicator, such as the number of publications in international journals, can measure researchers' performance, as has been proposed by the science ministry. "People would start working for 'indicators' only, " he says.
"Some people think that our scientists just want to pocket salaries but not work hard, and that there is no such thing as competition in our institutes, " he says. "That's wrong. The truth is that scientific work as such is a very competitive activity. All academy scientists compete for funds allocated to their institutes, while institutes compete for funds allocated to different fields of science, and so forth. "
Nekipelov also disputes the widely held view that most academy researchers are isolated from, and rather indifferent about, international trends in science, and refuse to give talks or write papers in English. "We do have many unofficial relations with colleagues abroad, " he says. He is also critical of the influence of international journals and foreign reviewers: "The working language in this country is indeed Russian, scientists will not start speaking English here. "
Saltykov is dismayed to hear this: "If that is so, then what we are doing here has nothing to do with international science. " Saltykov is in favour of radical reorganization of the academy. With the exception of a few young scientists with ties to the West, he says, the members of the academy continue to live in a Soviet-type economy and state of mind. "They say that science and the market are incompatible, whereas in fact they consider money more important than principles. And they keep demanding budget money, but would like to remain totally unaccountable. "
Fresh blood
Only about one-quarter of academy scientists are truly competitive, hard-working researchers, says Saltykov. He cites an unpublished review of 1,330 academy researchers done in 2005 by sociologist Sergei Belanovsky on behalf of the Moscow-based Centre for Strategic Research, a think-tank close to the ministry of economics. The study showed that almost half of the academy's scientific workforce was unproductive dead weight. Nekipelov accepts that something needs to be done: "We do have quite a strong potential, " he says, "but it's true that we need more young people, and that we need to free ourselves from some of the elders who don't do much science any more. " "People here are very experienced in the art of imitation," says Mikhail Feigel'man, a researcher at the Landau Institute for Theoretical Physics near Moscow. "Even though open scientific competition is officially encouraged, 99% of it is fake. You write a proposal, say, and then a socalled 'competition' is created, but in which only your project will fit. " The nanotech initiative, for which Kovalchuk will effectively have control over the whole budget, makes no difference he says. "It's a very feudal system in Russia, and I fear this will be impossible to change in our current situation. " However, government funding is starting to become more transparent. Its $5.3 billion federal targeted programme for 'Research and Development in Priority Areas of Russian Science and Technology 2007-12' supports mostly applied research on a competitive basis in seven fields, including the life sciences, energy and nanotechnology. The scheme is modelled after Europe's Framework Programmes and is intended to increase competitive funding for research projects.
In recent years, the academy has experimented with a similar funding model -on a smaller scale and with mixed results. The 'Scientific Programmes of the Presidium of the Academy' is a scheme to enable small teams, selected on the basis of their international publication record during the past five years, to do independent research. Sixteen fields were selected for pilot projects, but only one, the $5-million cellular and molecular-biology project, has had much success.
When they were first set up in 2002, the idea of competition was almost a revolution in the academy system, and it was attacked from many sides. Only a few 'good' people applied in the first round, and most did not believe that there would be honest competition and no corruption, says Georgii Georgiev, former director of the academy's Institute of Gene Biology in Moscow and project coordinator for the cellular and molecular biology scheme.
But news got around that the programme could work, and that the grants -of $150,000 per year -could provide talented scientists with a level of scientific independence and flexibility formerly unknown in Russia. About 100 life scientists, of which 10 have since returned to Russia from abroad, are being funded in the cellular and molecular biology programme, and the second round, from 2004-08, was oversubscribed five-fold. "We improved the system by and by, so that we are considered an example as to how competition can help make our science better and more transparent, " says Georgiev. The third round of the competition will start in December.
Isolated innovators
Sobolev, a corresponding member of the academy who has close ties with the Max Planck Institute of Chemistry in Mainz, Germany, has lobbied hard in the past few years to set up and expand competitive programmes to support international-level research groups in Russia. But he got little support for his ideas from decisionmakers within the academy.
The problem is that only a small fraction of Russian scientists -those well integrated in the international community and who regularly go to international meetings -really want to change the system, explains Evgeny Antipov, a chemist at Lomonosov Moscow State University. "By and large, impact factors and publications have zero impact here on grants and careers, " he says.
Konstantin Severinov, a young molecular biologist at the Institute of Molecular Genetics in Moscow who is also a tenured professor at Rutgers University in New Jersey, is one such scientist who has recently returned to Russia. He would like to transform the system from within -with the help of the next generation of Russian scientists.
"The students here are just wonderful, " he says, but he points to a worrying increase in state interference in scientists' lives (see Nature 449, 122-123; 2007) . Scientists now have to report all contacts with foreign visitors to their institutes, for instance. Severinov was himself interviewed by the Federal Service Bureau in May about claims or rumours that DNA from Russians could be used to build some kind of 'genetic weapon' . In June, the government ordered that Russian DNA must no longer leave the country. But the order was revoked just two weeks later after an outcry by scientists and the media. Severinov adds that a newly emerging anti-Americanism, and widespread aversion to Western scientific culture and journal editors are also major obstacles on the road to reform. More money will not help without proper peer review and competition, he says. "Too many people here think that grant writing is just a detraction from daydreaming and doing 'wonderful' science. " Scientists, such as Severinov, who return to Russia, are still rare. A special federal programme for Human Resources in Science and Technology, aimed at attracting and enticing young people back to scientific careers, is to be launched in 2009. But Sobolev fears that Russian researchers will continue to go abroad, and stay there, because they have no chance of starting an independent and reasonably well-paid group in their home country. "I am not very optimistic that things will improve soon, " he says. "The scientific establishment is still opposed to true reform, and the next generation is absent. We can only hope that many young scientists will return one day and proceed to the political level. " In the long term, he says, there is no way to escape the necessary changes: "Isolation is not an option. " 
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"We have a totally biased system for scientific reputation in Russia."
-Boris Stern
